Introduction
Advanced metallic materials with nano-/ultrafine-grained microstructure exhibit much higher strength than their conventional coarse-grained counterparts [1, 2] . However, the limited plastic deformability at room temperature of these materials has restricted their technological applications as high-strength structural materials. Therefore, the enhancement of their room temperature plasticity has been an important topic of research in nano-/ultrafine-grained metallic materials [1, 2] . Recently, tailoring of the microstructure with a bimodal grain size distribution has been highlighted as a promising approach to significant improvement of the room temperature plasticity in these advanced materials [3] [4] [5] [6] [7] [8] .
Ti-based alloys have achieved major importance for advanced structural applications due to their high specific strength as well as excellent corrosion resistance. A large number of high-strength Tibased alloys with a bimodal grain size distribution have been developed in recent years [4, 6, [8] [9] [10] [11] , where a high strength nano-/ultrafine-grained eutectic matrix is toughened by micrometer-sized ductile dendrites (such as solid solution and cubic compound). The Ti-based bimodal composites have been reported to have high fracture strength (~2000-2700 MPa) and enhanced plasticity (~2-16%). For example, as-cast Ti 60 Cu 14 Ni 22 Sn 4 Nb 10 rods composed of micrometer-sized β-Ti solid solution dendrites embedded in a nanostructured matrix exhibit a high fracture strength of 2400 MPa and a plasticity of 14.5% [4] , and Ti 63.375 Fe 34.125 Sn 2.5 rods containing an ultrafine-grained eutectic matrix and micrometersized FeTi dendrites reach a strength of 2650 MPa and a plasticity of 12.5% [6] . Systematic studies on the deformation behavior of the Ti-based bimodal composites have shown that the balance of the lczhangimr@gmail.com, laichang@uow.edu.au mechanical properties in these alloys is critically related to the combined effects of microstructural features (such as size/fraction of each phase and structural compatibility between phases in the microstructure, and their short-range order) [6, [8] [9] [10] . However, the deformation behavior of the Tibased bimodal composites is not fully understood due to its native microstructure complexity. For example, Ti-Fe-Sn rods with different alloy compositions display significantly different mechanical behavior due to the alteration of microstructure features in the alloys.
In this work, we report on the enhancement of the room temperature plasticity of Ti-Fe alloys by tailoring of the microstructure features through slight changes of Sn concentration. The improved mechanical properties are attributed to the microstructure modulation of the nano-/ultrafine-grained eutectic matrix and the phase constituents.
Experimental
Starting from elemental pieces with purity ≥99.99%, master alloys with a nominal composition of (Ti 0.65 Fe 0.35 ) 100-x Sn x (x = 0, 2.5 and 5%, in atomic percent, the same hereafter) were prepared under a Ti-gettered argon atmosphere. Rods with 3 mm diameter were formed by copper mold casting under argon atmosphere. The structural features of as-cast rods were examined by X-ray diffraction (XRD) using a Philips PW 1050 diffractometer with monochromated Co K α radiation (λ = 0.178897 nm). The microstructures of transversal cross-sectional surfaces were characterized using a JEOL JSM 6400 scanning electron microscopy (SEM) and a JEOL 2011 analytical transmission electron microscope (TEM) coupled with energy-dispersive x-ray (EDX) analysis. The mechanical properties at room temperature were evaluated by uniaxial compression tests at an initial strain rate of 8×10 -4 s -1 . Figure 1 shows the room temperature compressive engineering stress-strain curves for the Ti-Fe-Sn alloys. All three alloys display considerable work hardening, high strength and large plasticity. The obtained mechanical properties including yield strength (σ 0.2 ), fracture strength (σ f ) and plastic strain (ε p ) are summarized in the table shown in the inset of Figure 1 . As such, the 2.5% Sn addition leads to the refinement of the microstructure constituents (slightly smaller primary FeTi dendrites and considerable finer eutectic matrix) and an increment of the volume fraction of the ductile eutectic matrix by ~7 vol.%), leading to the improvement of the strength and plasticity of Ti 63.375 Fe 34.125 Sn 2.5 , as shown in Figure 1 . When further increasing the content of Sn to 5% (Figure 2(d) (Figure 3(a) ) is composed of FeTi dendrites embedded in an ultrafine (β-Ti + FeTi) eutectic matrix and the Ti 65 Fe 35 alloy shows a similar microstructure. The selected area electron diffraction (SAED) patterns from the matrix reveal an ω-Tilike short-range order (SRO) (denoted by arrows) in the matrix of both alloys. Although it has been reported that ω-Ti-like SRO reduces the plasticity of Ti-based alloys [9, 10] , the SRO does not significantly reduce the plasticity in the current Ti-Fe-Sn alloys. Further work is underway to fully understand the deformation behavior of this alloy system.
Results and discussion

Conclusions
Ultrafine-grained Ti-Fe-Sn bimodal composites exhibit high strength (over 2350 MPa) and large plasticity (>7%). Their mechanical behavior is associated with the complex microstructure features (i.e., the refinement / fraction of and compatibility between phase constituents).
